Abstract
equation of Kleiber (1932) , have appeared in key journals (Brown et , is the core of Kleiber's law, 88 R = aM b (Kleiber, 1932 (Kleiber, , 1961 Whitfield, 2006) , where a is a constant. In the
89
MTE this constant, a, is folded into the MTE constant, C. In Kleiber's law 
101
The Enzyme Kinetic Model (EKM) argues that each metabolic process 102 is controlled by the maximum velocity (V max ) of the enzyme reaction that 103 controls the process, the temperature (T ), and the substrate availability (S).
104
Focused on respiration (R 1 ), at temperature T 1 , the EKM equation takes the 105 form:
ET S 0 is the potential respiration rate (in the same units as the physio-107 logical rate, R 1 ) but measured at another temperature, T 0 . ET S 0 is also the 108 in vitro activity of the respiratory electron transport system, its V max (sensu is the Michaelis-Menten constant (K m ).
118
In the case of a bisubstrate reaction, (S 1 + S 2 → P 1 + P 2 ), S becomes
119
[S 1 S 2 ] and K becomes 120
where K ia is the dissociation constant for the enzyme-S 2 complex (Packard (Arrhenius, 1889 (Arrhenius, , 1915 in the physics community (Feynman, 1998 show in a feasibility study that this model (Eq. (5)) can be used to predict
157
R O 2 in a culture grown on an entirely different carbon source. 
218
Respiration is reported as µmol O 2 min −1 l −1 (Fig. 1) 
236
For the ETS activity measurements, 5 to 10 ml of culture (depending on 237 the biomass) were centrifuged at 10000 × g for 15 min at 4
• C. The pellets
238
were stored in liquid nitrogen. Later they were resuspended in 2 ml of the 
244
For the protein analysis, pellet samples were taken, frozen, and stored as 245 in the ETS analysis. The pellets were later resuspended in 2 to 4 ml 1 N NaOH
246
(at 22
• C) and mixed well. Protein analysis was performed on a 0.5 ml sample, 
where
This is the equation for a bisubstrate enzyme controlled reaction (Segel, over the previous sampling period.
This use of a lag function in the calculations is an attempt to incorpo- Table 4 .
294
To evaluate the models, R O 2 for each experiment ( Fig. 1) 
The data for M are listed in Tables 1, 2 (Hutcheson, 1995) . In optimizing the model for experiments with Vibrio 332 natriegens, we changed the parameters λ and δ. In VnAc1105, the parameters 333 λ and δ were reduced by a third using a factor of 0.3294 (Table 5 , Column 2 ).
334
In VnAc2601 the same two parameters, λ and δ, were doubled using a factor 335 of 2.1782 (Table 5 , Column 3 ).
336
The acetate-dependent part of the equations for NADH and NADPH 
341
(1996a). In this way we were able to keep the same parameters ω and η
342
(Eqs. (8) and (9)) as previously used (Table 5) .
343
The optimization of the parameters was done assuming the decrease of (Fig. 3) . The three respiration predictions from the original model are good, 
464
The model we propose is expressed as:
where R 1 is the respiration rate measured at T 1 , ET S 0 is the potential increased slowly to a value of 2,04, but for analytical reasons was considered unreliable.
582
Consequently for modeling we assigned a value of 0,01. Table 5 . Kinetic constants and parameters that were used to model (EKM) the in- Eq. N
29
33 
